Digital cell image analysis of verapamil-induced effects in chemosensitive and chemoresistant neoplastic cell lines.
We used chemosensitive and chemoresistant variants of the neoplastic mouse MXT mammary and human J82 and T24 bladder cell lines to characterize verapamil-induced cell proliferation and morphonuclear modifications in drug-treated and untreated cells. Chemoresistance to vinorelbine (Navelbine, a Vinca alkaloid derivative), to DIAM3 (an investigational alkylating compound) and to Adriamycin (an intercalating agent) in the presence or absence of verapamil was monitored by means of the colorimetric 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay. The results showed that verapamil restored a significant level of chemosensitivity in doses such as 1 microM or 10 microM in the three chemoresistant variants. The digital cell image analysis of Feulgen-stained T24-resistant cell nuclei revealed that verapamil restored the drug-treated cell kinetics and morphonuclear features observed in the sensitive counterpart especially with respect to the effects of Adriamycin. Interestingly, verapamil induced a highly significant chromatin decondensation in resistant but not in sensitive variants. Such verapamil-induced decondensation may favour the accessibility of drugs to their DNA targets. Therefore, in addition to the well-known action of the drug on the influx of a cytotoxic compound from the cellular to the intracellular compartment, verapamil might also favour the accessibility of the nucleus, to the drug.